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,QWURGXFWLRQ
6OXGJH LV RIILFLDOO\ FODVVLILHG DV ZDVWH EXW LQ DFFRUGDQFH ZLWK WKH KLHUDUFK\ RI ZDVWH PDQDJHPHQW SROLF\ LV
DFFHSWHGXVLQJWKHPEHQHILFLDOO\ZKHQHYHUIHDVLEOHHLWKHUDVRUJDQLFIHUWLOL]HULVUHFRYHUHGDVDQHQHUJ\VRXUFHE\
FRPEXVWLRQ RU DQDHURELF GLJHVWLRQ 7KHUH DUH D QXPEHU RI (& GLUHFWLYHV DQG UHJXODWLRQVZLWK GLUHFW RU LQGLUHFW
LPSOLFDWLRQVRQWKHPDQDJHPHQWRIVOXGJHZKLFKKDYHEHHQWUDQVSRVHGLQWR5RPDQLDQOHJLVODWLRQ
7KHXVHRIVOXGJHLQDJULFXOWXUHLVUHJDUGHGDVRQHRIWKHPRVWVXVWDLQDEOHVOXGJHPDQDJHPHQWRSWLRQV&RXQFLO
'LUHFWLYH ((& RI  'HFHPEHU  VWDQGDUGL]LQJ DQG UDWLRQDOL]LQJ UHSRUWV RQ WKH LPSOHPHQWDWLRQ RI
FHUWDLQ 'LUHFWLYHV UHODWLQJ WR WKH HQYLURQPHQW DQG &RXQFLO 'LUHFWLYH &((  RQ WKH SURWHFWLRQ RI WKH
HQYLURQPHQWDQGLQSDUWLFXODURIWKHVRLOZKHQVHZDJHVOXGJHLVXVHGLQDJULFXOWXUH
5HODWHG 5RPDQLDQ UHJXODWLRQV  LV 02  LW VHWV UXOHV RQ KRZ IDUPHUV FDQ XVH VHZDJH VOXGJH DV D
IHUWLOL]HU WR SUHYHQW LW KDUPLQJ WKH HQYLURQPHQW DQG KXPDQ KHDOWK E\ FRPSURPLVLQJ WKH TXDOLW\ RI WKH VRLO RU
VXUIDFHDQGJURXQGZDWHU$OVR WKLV UHJXODWLRQVHWV OLPLWVRQ WKHFRQFHQWUDWLRQVDOORZHGLQVRLORIKHDY\PHWDOV
WKDWPD\EHWR[LFIRUSODQWVDQGKXPDQV&DGPLXP&RSSHU1LFNHO/HDG=LQF0HUFXU\DQG&KURPLXP
7KHUHIRUH SUHIHUUHG PHWKRG IRU XWLOL]DWLRQ RI VOXGJH LQ DJULFXOWXUH ILHOG PHDQV LWV WUHDWPHQW E\ DQDHURELF
GLJHVWLRQ7KLVSURFHVVQRWRQO\VWDELOL]HV WKHZDVWHUHGXFLQJRGRXUDQGSDWKRJHQLFHOHPHQWVEXWSURGXFHVELRJDV
ZKLFK FDQ EH XVHG DV D VRXUFH RI KHDW DQG HQHUJ\ WR WKH WUHDWPHQW SODQW DQG WKH FDUERQ IRRWSULQW RI WKH VWDWLRQ
(QIRUFHPHQW RI WKH TXDOLW\ VWDQGDUGV IRU LQGXVWULDO ZDVWHZDWHU DQG GLVFKDUJHG LQWR WKH VHZHU LV FUXFLDO WR
HVWDEOLVKLQJ WKHZD\RI WUHDWPHQWDQGVXEVHTXHQWXVHRIVHZDJHVOXGJHVRPHHOHPHQWV KHDY\PHWDOFRQWHQW WKH
FRQWHQWRIQLWURJHQFRPSRXQGVRUVXOSKXUEHLQJUHPDQHQWDIWHUWUHDWPHQW
3ULRUWRWKHDSSOLFDWLRQRIVOXGJHDJULFXOWXUDOODQGPXVWEHSHGRORJ\FDOHYDOXDWHG7KXVWKH1DWLRQDO6WUDWHJ\IRU





WR ODQGILOOV 5RPDQLDQ /DZ  LPSOHPHQWLQJ 'LUHFWLYH   (& RQ WKH ODQGILOO RI ZDVWH VHWV 












RULJLQ RI VROLGV WKH DPRXQW RI DJLQJ WKDW KDV WDNHQ SODFH DQG WKH W\SH RI SURFHVVLQJ WR ZKLFK WKH\ KDYH EHHQ
VXEMHFWHG
$OPRVW DOO ZDVWH ZDWHU WUHDWPHQW WHFKQLTXHV KDYH RQH WKLQJ LQ FRPPRQ WKH SURGXFLQJ RI VROLGV GXULQJ WKH
SURFHVVZKLFKHQDEOH WKHSROOXWDQW WREHVHSDUDWHGIURPWKHDTXHRXVPHGLXPVXFKDVH[FHVVDFWLYDWHGVOXGJHRU
ILOWHUHGRUVHWWOHGUHVLGXHIURPILOWUDWLRQRUVHGLPHQWDWLRQRSHUDWLRQV,IVOXGJHLVQRWUHF\FOHGLWQHHGWREHGLVSRVHG
RI LH H[WHUQDO WUHDWPHQW DQG GLVSRVDO RU WUHDWHG RQ WKH VLWH 6OXGJH WUHDWPHQW WHFKQLTXHV DUH WKLFNHQLQJ
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2.1. Composting 
,QFUHDVLQJO\ VWULQJHQW DLU SROOXWLRQ UHJXODWLRQV DQG ELRVROLGV GLVSRVDO UHTXLUHPHQWV FRXSOHG ZLWK DQWLFLSDWHG
VKRUWDJHRIDYDLODEOH ODQGILOOVKDYHDFFHOHUDWLQJWKHGHYHORSPHQWRIFRPSRVWLQJDVDYLDEOHVOXGJH±PDQDJHPHQW
RSWLRQ &RPSRVWLQJ LV D FRVW HIIHFWLYH DQG HQYLURQPHQWDOO\ VRXQG DOWHUQDWH IRU WKH VWDELOL]DWLRQ RI ZDVWHZDWHU
ELRVROLGV &RPSRVWLQJ LV D SURFHVV LQZKLFK RUJDQLFPDWHULDOV XQGHUJRHV ELRORJLFDO GHJUDGDWLRQ WR D VWDELOH HQG
SURGXFW6OXGJHWKDWKDVEHHQFRPSRVWHGSURSHUO\LVDQXLVDQFHIUHHKXPXVOLNHPDWHULDO$SSUR[LPDWHO\
RIWKHYRODWLOHVROLGVDUHFRQYHUWHGWRFDUERQGLR[LGHDQGZDWHU$VWKHRUJDQLFPDWHULDOLQWKHVOXGJHGHFRPSRVHV
WKH FRPSRVW KHDWV WR WHPSHUDWXUH LQ WKH SDVWHXUL]DWLRQ UDQJH RI   & DQG HQWHULF SDWKRJHQLF RUJDQLVP DUH
GHVWUR\HG7KHPLFURRUJDQLVPVLQYROYHGIDOOLQWRWKUHHPDMRUFDWHJRULHVEDFWHULDDFWLQRP\FHWHVDQGIXQJL'XULQJ















 )LQDOGLVSRVLWLRQ$SRUWLRQRI ILQDOSURGXFW LV VRPHWLPH UHF\FOHG WR WKHSUHSURFHVVLQJVWHS WRDLG LQ
FRQGLWLRQLQJWKHFRPSRVWPL[WXUH








R[\JHQ FRQWUROOHU SRVLWLYHO\ DHUDWHG V\VWHP DQG DOVR WHPSHUDWXUH PRQLWRULQJ ILJ  :LQGRZ V\VWHP LV D
FRQVWUXFWLYHYHUVLRQRIDHUDWLRQVWDWLFSLOHVROXWLRQ7KHZLQGRZVDUHFRQVWUXFWHGIURPPKLJKDQGPDW
WKH EDVH 7KH UDZ DUH WXUQHG DQG PL[HG SHULRGLFDOO\ GXULQJ WKH FRPSRVWLQJ SHULRG IRU PHFKDQLFDO DHUDWLRQ RI















8VLQJ D FDSSLQJ PHPEUDQH VXFK DV *RUH &RYHU LPSURYH VLJQLILFDQWO\ WKH IHUPHQWDWLRQ SURFHVV DQG WKH
WUHDWPHQWRIELRVROLGV7KLVLPSURYHPHQWPDLQO\FRQVLVWRIWUHDWPHQWWLPHUHGXFLQJFXULQJVWDJHFRXOGEHUHGXFHG
IURP  WR  GD\V UHGXFWLRQ RI XS WR  LQ RGRXU FRQFHQWUDWLRQ WHPSHUDWXUH DQG KXPLGLW\ FRQWURO VDIHO\
GHVWUR\ WKHSDWKRJHQLFPLFUREHV DQ HIIHFWLYHEDUULHU DJDLQVW VSRUHV DQGPLFUREHV FDPH IURPRXWVLGH WKH V\VWHP





&DSSLQJ PHWKRG IRU DHUDWHG VWDWLF SLOH FRPSRVWLQJ WHFKQLTXH SURYLGHV DOO DGYDQWDJHV EULQJV E\ LQYHVVHO
FRPSRVWLQJV\VWHPVEXWDWPRUHDIIRUGDEOHFRVWV
421 Valentin Feodorov /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  417 – 430 
2.1.2. In- vessel composting system 
7KLV V\VWHP LV DFFRPSOLVKHG LQVLGH DQ HQFORVHG FRQWDLQHU RU YHVVHO 0HFKDQLFDO V\VWHPV DUH GHVLJQHG WR







,Q SOXJ IORZ V\VWHP WKH UHODWLRQVKLS EHWZHHQ SDUWLFOHV LQ WKH FRPSRVWLQJPDVV VWD\V WKH VDPH WKURXJKRXW WKH






2.2. Anaerobic digestion 
7KH DQDHURELF GLJHVWLRQSURFHVV LV DQ DGYDQFHG WHFKQRORJ\ IRU DQ HQYLURQPHQWDOO\ IULHQGO\ DQG FRVWHIIHFWLYH
WUHDWPHQWRIRUJDQLFZDVWH7KHSURFHVVFRXOGEHRQHVWHSWZR±VWHSVVHSDUDWHVOXGJHGLJHVWLRQ
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VHSDUDWLRQ RI VFUXP DQG VXSHUQDWDQW GRHV QRW WDNLQJ SODFH DQG VOXGJH LV KHDWLQJ WR DFKLHYH XQLIRUP RSWLPXO
GLJHVWLRQUDWH
7KHSURFHVV WDNHV SODFH LQ DQ HQFORVHG GLJHVWHU7KH WRWDO VROLGV FRQWHQW LQ WKH GLJHVWHU GHSHQGV RQ WKH LQSXW
PDWHULDO7KHIOH[LELOLW\RIWKHDQDHURELFGLJHVWLRQWHFKQRORJ\DOORZVWKHWUHDWPHQWRIDZLGHUDQJHRIGLIIHUHQWLQSXW
PDWHULDOV7KHGLJHVWHG UHVLGXH LV H[WUDFWHG IURP WKHGLJHVWHU GHZDWHUHG DQG WKHQ VWDELOLVHG DHURELFDOO\ GXULQJ D



























SULPDU\ DQGELRORJLFDO VOXGJH7KH VROLG OLTXLG VHSDUDWLRQRIGLJHVWHGSULPDU\ VOXGJH KRZHYHU LVGRZQJUDGHGE\
HYHQVPDOODGLWLRQRIELRORJLFDOVOXGJHSDUWLFXODU\DFWLYDWHGVOXGJH



















FDUERQ GLR[LGH DQG ZDWHU GLVFKDUJHG DV JDV DQG OHDYLQJ D UHGXFHG YROXPH RI PRVWO\ LQRUJDQLF VROLG 6OXGJHV
SURFHVVHG E\ WKHUPDO UHGXFWLRQ DUH XVXDOO\ GHZDWHUHG DQGXQWUHDWHG LH XQVWDELOLVHG VOXGJHV 6WDELOLVDWLRQ
SURFHVVHV HJ DQDHURELF GLJHVWLRQ GHFUHDVH WKH YRODWLOH FRQWHQW RI WKH VOXGJH DQG FRQVHTXHQWO\ LQFUHDVH WKH
UHTXLUHPHQW IRU DQ DX[LOLDU\ IXHO $Q H[FHSWLRQ LV KHDW VWDELOLVDWLRQ DKHDG RI LQFLQHUDWLRQ +HDW WUHDWHG VOXGJHV
GHZDWHUYHU\ZHOOWKHVOXGJHEHFRPLQJDXWRFRPEXVWLEOH
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7KHWHFKQLTXHVFRPPRQO\XVHGIRUWKHUPDOVOXGJHR[LGDWLRQRULQFLQHUDWLRQDUH
x IOXLGL]HGEHG LQFLQHUDWLRQ XVHG IRU VOXGJH LQFLQHUDWLRQ FRQVLVWLQJ RI D F\OLQGULFDOO\ VKDSHG VWHHO VKHOO














7KHJDVHRXV HPLVVLRQV IURP WKH IOXLGL]HGEHG LQFLQHUDWRUV FRQVLVW RI SDUWLFXODWHV DVKHVQLWURJHQR[LGHV DFLG
JDVHV K\GURFDUERQV KHDY\PHWDOV GHSHQGLQJ RQ WKH VOXGJH FRQWHQW DQG WKH DX[LOLDU\ IXHO:HW VFUXEELQJ WHFK
QLTXHVDUHXVHGWRDEDWHWKHDLUFRQWDPLQDQWV7KHDTXHRXVUHOHDVHVIURPZHWVFUXEELQJFRQWDLQWKHVXVSHQGHGVROLGV
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UHF\FOHG OLTXLG UHSUHVHQWV D FRQVLGHUDEOH RUJDQLF ORDG 7\SLFDOO\ UDQJHV IRU &2' DUH ± JO 7KH GHHSVKDIW
R[LGDWLRQ SURFHVV UHTXLUHV VXEVHTXHQW JDVOLTXLG DQG VROLGVOLTXLG VHSDUDWLRQ DV ZHOO DV SRVWWUHDWPHQW RI WKH
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
)LJ:DVWH:DWHU7UHDWPHQW3ODQW.LUFKELFKO$XVWULD±KHDSVYLHZZLWKVLGHZDOOVDQGURRI
3.2. Case study 2: Greater Moncton sewerage commission – Canada (fig.13) 
'HVLJQ&RQVLGHUDWLRQVWDEOH
x &DSDEOHKDQGOLQJH[WUHPHFROGFOLPDWHZLQWHUFRQGLWLRQV
x 8QLTXH JO\FRO KHDW FROOHFWLRQ V\VWHP WR H[WUDFW KHDW JHQHUDWHG E\ WKH FRPSRVWLQJ ZKLFK FDQ EH UH
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3.3. Case study 3: Los Angeles country sanitation districts (fig. 14). 
'HVLJQ&RQVLGHUDWLRQVWDEOH
x &KDQJLQJQHJDWLYHDHUDWHGVWDWLFSLOHGHVLJQ
x &RPSOLDQFH ZLWK WKH VWDWH DQG ORFDO UHJXODWRU\ UHTXLUHPHQWV SKDWRJHQ UHGXFWLRQ 92& HPLVVLRQ
FRQWURO
x &RVWVDYLQJEHQHILWVGHVLJQRSHUDWLRQ
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7KHRXWSXW LV DKLJKTXDOLW\FRPSRVW UHDG\ WREHXVHG IRU IRUHVWU\DQGDJULFXOWXUH ILHOGRU DV DPHQGPHQW
PDWHULDOIRUVRLOFRQGLWLRQLQJJDUGHQVDQGODQGVFDSHV








































,QFLQHUDWLRQ LV D WHFKQRORJ\ DSSOLHG HVSHFLDOO\ IRU KD]DUGRXV ZDVWHV &RXOG EH DOVR DSSOLHG IRU ELRVROLGV

































3DQDLWHVFX&  ,QIOXHQFHRI WKH/HDFKDWH'UDLQDJH6\VWHPVRQ*URXQGZDWHU4XDOLW\ LQ0XQWHQLD5HJLRQ$JULFXOWXUH DQG$JULFXOWXUDO
6FLHQFH3URFHGLD
